All reactions were performed under an atmosphere of dry argon. Solvents used were at least reagent grade. Acetonitrile (MeCN), dichloromethane (DCM), and dichloroethane (DCE) were dried over P2O5 and/or CaH2. Propionitrile (EtCN) was purified by standard procedures and distilled from P2O5 and CaH2 prior to use. The reagent 2-aminothiophenol was purchased from Sigma-Aldrich, while regents 2-amino-5-chlorothiophenol, 
1b. Synthetic Procedures
Preparation of 3 + [OTf] . A mixture of one equivalent of the appropriate 2-aminobenzenethiol/3-aminopyrazinethiol/2-aminoquinoxalinethiol and one equivalent of 2-amino-6-fluoro-Nmethylpyridinium trifluoromethanesulfonate in 25 -75 ml of MeCN was stirred at room temperature (RT) with an excess of anhydrous Na2CO3 for 5 h. The yellow-orange solution was filtered, the insoluble precipitate washed with 2 x 20 ml of MeCN, and the volatiles removed by flash distillation to afford a yellow-orange solid. Recrystallization afforded the intermediate thioethers 3
+ [OTf] as spectroscopically pure crystalline solids in essentially quantitative yields. 
Preparation of 5b
• . The reduction of a solution of 5b + [OTf] (0.048 g, 0.101 mmol) in 20 ml of degassed MeCN (four freeze-pump-thaw cycles) with a similarly degassed solution of octamethylferrocene (Me8Fc; 0.046 g, 0.154 mmol) in 15 ml of MeCN. The crystals were obtained by slow diffusion of the solution of 5b + [OTf] through a medium porosity sintered glass frit into the Me8Fc solution using an H-cell apparatus (see Fig. S9 ), affording 5b
• as crystalline blocks. The crystals were washed repeatedly with MeCN and dried under a stream of argon. Yield 81 % (0.027 g, 0.083 mmol). 
Preparation of 5e
• . Crystals were grown as described above for 5b
• using 5d + [OTf] (0.043 g, 0.084 mmol) and Me8Fc (0.038 g, 0.126 mmol). The procedure afforded 5e
• as very thin crystalline needles. The crystals were washed repeatedly with MeCN and dried under a stream of argon. Yield 70 % (0.021 g, 0.058 mmol). 
1c. Instrument Details
All FT-IR spectra were recorded on a Bruker Alpha Platinum single reflection diamond ATR module using 24 scans at 4 cm −1 resolution in an Argon filled glove box as neat solid samples. C NMR spectra were recorded on Bruker Avance DRX 500 MHz and/or Bruker Avance III 300 MHz spectrometers and referenced internally to the residual solvent peak. X-band EPR spectra were recorded on a Magnettech MS-200 Miniscope high resolution X-band spectrometer equipped with a XL Microwave frequency counter (Model 3200). EPR spectra were simulated with the program EasySpin. 6 Positive ion electrospray ionization mass spectra (+ESI-MS) were recorded on a Micromass LCT mass spectrometer instrument using internal calibration. Elemental analyses for C, H, and N were performed in house using an Elementar Vario EL III elemental analyzer. 
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X-ray Crystallography
All crystal data were collected on an Agilent SuperNova diffractometer equipped with multilayer optics monochromated dual source (Cu and Mo) Atlas detector, using CuKα (1.54184 Å) or MoKα (0.71073 Å) radiation. Data acquisitions, reductions, and analytical face-index based absorption corrections were made using CrysAlis PRO . 7 The structures were solved using ShelXS 8 program and refined on F 2 by full-matrix least-squares techniques with the ShelXL 8 program in the Olex 2 (v.1.2) program package. 9 All C-H hydrogen atoms were calculated to their optimal positions and treated as riding atoms using isotropic displacement parameters 1.2 (sp 2 group) and 1.5 (sp 3 group) larger than that of the host atom. All N-H hydrogen atoms were located from the difference Fourier map and refined as riding atoms using isotropic displacement parameters 1.2 times the host atom but without positional restrictions. 
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Computational Mehods
All geometry optimizations and frequency calculations were performed with the Gaussian 09 program. 11 Density functional theory was used in conjunction with the PBE1PBE hybrid exchangecorrelation functional 12 and def2-TZVP basis sets. 13 In mechanistic calculations, the integral equation formalism variant of the polarizable continuum model (IEF-PCM) was used to model the bulk effects of the solvent (MeCN).
14 Vibrational analyses were carried out for all optimized structures to ensure that the stationary points correspond to either first order transition states or to true minima on the potential energy surface. Atomic spin densities of radicals 5b
• , 5e
• , and 5f
• were calculated with the natural population analysis as implemented in the NBO code in Gaussian09. • .
